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4^ *f «* Ikmilia* J> r 10$, Mn*ftou#li 
Aota)* C^ito** »&. tits €™&^ a! 

| ftrituk guiijei^, a£ 17 , ^m&ms E&R(f r 

SHtlB'Ht $f: lltla IzremiuiBi b& oil 

This InTOiitina luktei to eurtaiB uu« 
IQ piOTf»t^H*iCw m ami iisniiintitkm^ of i\m 

■prior F^i^o:fc 5a. ars^ia 

li fbe iKti^rnefWia dfcamtai in flit 
oiarMiii Fpwiiifiitioii lha npfw*r section 
15 uf t]te .jwkel of tbr bull aicixt iwdtal 

Is j^raamraly- in tembis;^bdft^yy m0m 
h immmmi *m& *m& wt ife ^}«i&ti «>i (a* 
JIT^Pflt iktoiImii in to pflfwli uH ilil- 

|$J mfev ^••f;f.3ij it ill at 'uriJl ^toIiIo at ti» rear^i 

i«Mftd ii ma* 

Tfae mw^liue ska 
;muciifailijcxBi!- 1m tl» cr^liiieiba of ituss 
35 Ml &a ii #f tk tel. of ran^liiig Tod 

(hietiiiti eflgts aad l» :MpfW tlln fffl- 

Jj^mMttg to gfok mwfJftltfsl °0!& taw* 
2q gii>:a#i ito^s jkimttrf un the ti§yf&i 4 js^fc^l 
e^tioa. at tli* Mft auil Knuk-&i joaml l^ME 

aid: s^ti^iii. ui W iiw^iBg^ lh* jflm* uf 

ifi tie dif ^^R M tie ]>ktom pts A* 
ti-sfplf to Hie ^iiMetfjai ceait» 11 1 tfc« 

Ksl«rtiJiI fc^ga of a. MiieiMli cOIIHW^flKf 
in vxwm of UiiL Crf th.0 wnii of !he ^ctblii 
and ia fe iwm 'pw^ 
© tftP top^ s«?oim^ aii 

outer faeeu 

In. <fc latter c« & ^ imakia 
ol tli^ two cif to« m&k&i m®$ 

fmwdM^ to3i tb^ U PJ ,! ^ mf $$m ©I: Sat 

.it^tW to tha pinton «im^l r ffefrfiy 



a«HcrWanij m m the For nit -Futo^ ii fe 

pd^«2^j( iOfe" 111 ll^S^3*< iOTjfed ill Jjlftttil, 

riK]- 



uui/. 



Ijl td« fojWIUr r,^^ ill© »tf!sil IjdJ 

wiih l£a axia <oi tbv ^»ig(R« mmk diaf+ r 
i>a resniTe: iiiJ& int ItEiy the coniinediif 
ral tbo ^i^^iMit mbicJi wilU ihe 



60 



I.Usft ojieKi end ®f a. sJoi in lb.«! 
hdbll ftt yiqlii ftng m iM fit It ikt olid 
it"wiA term u Ld aumomodatD ^ 

iMk of tta rod W0W ill liwl. 

iJtofiatLMjV till* |IV^4 »l f*IHBfet- wq 
liig i^d itifi| : l>€* M#4& Aft ft jttit-4: 
Hull ™«rte«l iui ^ d^ft ^^tl mmm^ 

Ml k tie touiMi of tie tell # 1km 

«agia« cTtuifc Jk&tt, llife €ImL ©il Afe «sSfe- 

tLrou^k s. ioSe teii^d m Ilie Mil Wow 
:ik>i1 m-?%0tk liii^ks to mwl slui, said tiift 

JifM a^i Mil kmml tnptier m nuy 
HKiiiililii miuum y m hf mm\B «f m «¥ 
^ii^mp?Hfct3nt witk a lacking pdn 

laa^ate cm^ lalf uf tfe herf a nd ftedt af 
tfefi i^oafestiug ixhI two Jirf^g jpi to 

InliSynJ: fllrp^iiaiL mmL it ii^umm% r hnUl 
tOgf0tl)C? \w a : Sff-&si* of a a|iKt eprls^' ffio^j 
taMug ft UTiitEn^ i& a ajponins tint ilrcrpl 

t^u toll is & plkse at' nglit aaifk® fe & ^ 

mmk h^wmm iim WI mi tla 'Tmi of 

mid! rsiaMye to^daMsy ioa«cin^iil be- g£ 
fmsoL tfca iwad and tihue ball Inei caufinei 
a Airccfcian pajolM witis ika» cmgiise 

mmk sbait^ tiy fcamuig the aai3 MbI 
witlL a. fiat *iiT?£c<! at ^ ddt-& ajftwt 



tt« ki^ifit^iliaal walk #1 tte- ate im #a 
Ml . ^ 



arid ^kstecl throafh Uj m<m# the h&vd c jl 
the mmmtm$ ml {lie op*n < mtk of ife 

slat muy be closed in any 8uit&Me manner, 
Us by raeans of-& split spring ftog'iitirtf* 
S duced into & groove cut; around th$ ball 
in tlio plane oi the add sLutl f his vM 
effect uallv prevent siiiy tfi&tfeney for Ilia, 
imbricating ml, in jM»S?ilig from thfe oil 
conduit h llta eoan*ctin& rod to the oil 

*v tai in ile upper j^t <rf balLie be 
by-passec! baiweea the hsad mad tte ski 
in the ball, . ., . . , ,. , 

The socket as a wkle may be secured 
in ^ spstlug xm the tubular extension 

IS 01 t&ft piitan fcrwn by means of a de#ve 



or kdII&i; vrhicli instead of ioing made 

m m ~Mt®M part af th« bottom wtai 
^tigiij as in the pwimis t^Dim'UKtion* 
may he mvAti gop«tety therefrom aM 
ad^ft^ to screw into ihcj op&n end of 
said extension and to take a bearing l*y 

ito iEUtor end against a lip w tap mi 

aftid bottom &eeteon f 
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COMPLETE SPIOmCATIQK, 
Jmprovem^ito i£ or relating to Pisto&s* 



We, Erne Quwi? J&m&i British Sub* 

So jeci. of " Miunilks f \ 108, Marlborough 
Boad, Gramtry, to tb<> County of 
Wawiel^ and Ejkxm A^rnitj) E^anr, 
British Subject, of 17, Qmvm Read, 
CftWtt&y afraid, do hereby declare the 

39 iiatuM of litis iupputioa mi m whM 

manner the smiis jg to be . jetf^rnied, to bo 
jp^rlieiikrly described and ascertained in 
aad by th o Mowing rfateaemfe s-- 
TM& to«titf&n rcMteg U certain jm- 
3& praymnenta in and wodiBwtiotts of tb^ 
invention fortli in ilm specification- of 
our ptior Patent Ho, 9<fe^l6 «md imwre 
parhciilarty 0 f tlio eoil^rueli<^m ilierein 
d^i?ribed m wMch tlie pivotal centra of 

40 the universal ooipieetio^ Nt-W«& th« 
pfeton amd <N>n««eiing' rod is Sxed in 
relolioa to the piston and *wl^£Mi pro« 
vision 13 madft fov hmtoi rclutiye more- 

meat betWMii the piston and flia comteni* 
^ i»g rod in a 4i?eo<iou parallel wtih tli« 
axis of the «:i^nlv-ehaft. 

In the ^particular eonsfrnetion above 
pejteiTOd ti) itie bail to ditMed info two 
parta in a plans at right angl^ to Ite 
gQ axis of Ilie <^niiuectiiig tM ? and tlio lowe^ 
^detiOii. is »ub-divMed to Ifecilitate its 
assembly abort the lifts A of tb* donn^ctin^ 
rod, In ftk c^se rdktTO iMvrocnt Lp- 

ivf;e©ii the piston and tins connf oting rod , 
in a direotioii parallel #ith ih& ads of 
ibe ^iik-^h^ft is mmiiwl tor by ftarm- 
inf £bs e^nt&etiii^ f ae«s of thft uppe^ ball 
§«oi!o«„ aid the haid ot eoiiiteda^ 

rod. Mth a tongue and groove eagage- 



merit. 



Ttht ofejeet of tlo |*r*^nt invention i» 
to produea a piato and, conB^tb^ i-od 
f , oRsembly whi^h js- ^ lipite;} 
" stronger, huoto efficient and lesa expensive 
65 than ibat Jes<iriWI in tb&^mil Sp<5«i- 
flcation and tareinbefore referred to. 



A^ordingr lo tbia invention relativa 
bodily iaove5Miit between tho piston ftnd 
the .coMi^feb^ rod pit right imglm to tte 

evader axis i^nfinea t« g di^tfct* 70 
parallel with the axis of ih& ^anb-Ebafl 
bv alotling the bill in that directosii U 
mmim iim ^tm^onAhSf tetfted head 
s^ct of tb> «0nn6ddng rod, Th^ 
hall itself may either be iormed in one 75 
pkm m hi halves divided in a plane oosi^ 
tiianmi? the axe^ of the cylinder, 

Thi» iirv^ntion ako incihdg^ eeimin ins- 
jif^lnenla in ilie WiM for Ad IbUfe 
designed with a view to r^daee or elimin* §9 
ale the risk of Arsictuva tsa^er the severe 
rtnssefll iJktpu^-d upon it Tinder 

In order that the invention/ mfky be r 
^learly U0<ler»iood and readily carried §5 
lllfe ptactieal eflerJL reler^Jice ia mad^ 

in ths Mlowkg d@^pi|^idii (ho mmm- 
WMgiug diOTiift, ill whidh, 

figure 1 is a ^^tional riew of a pis* on 
illi&£TO&i£ the injprnvMl form of i;ni- ^ 
■W%Ml jointf the ^ibn being iafcen flifr ' 
right anpk^ to the aids of ik# a^nk^ 
shaft. 

Figure 2 it a similar ^iaw al right 
angles 4ber#t^. j9® 

Fifttr^^l 3; 4 mil & are detail se^tiomal. 
yiQ-m i>f tl^ oue-piece lall mmi m the 
|oiM abmvn in K^ures 1 and 2, Fignrg § 
boin^.^,fleetioj;ini. ^lait.-view tbereal^' 

Figure d h a general vxm of the head 100 

Fi^nre: ; T ilk^tiiitfes ti ftirtbor modifi^ 
cation of the uuivfti^.il iolnt in vrbieh the, 
boll &- ma4 in Mlves adaj>^d for 
ass^blf aboiit-ihe head: of tbe conneet- UOS 
im rvi m a. lateral tlirectkm. 

JFigurea;B 9 are detail yicwn ilfaifH 
tmimp dtenatiye "con^iTOttions of ball 
sociei. 
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Ttoufftowt th* drawing like parte 
fetpatsd hj WM&m char- 
acters. 

, Eeferriiig to the drawing, a rapref enis 

Jfe cDDM^Iiig M and 6, tis pMon 
wbieli can fe« die-eaMi ill any miMlie 
"feltef with &ii iatoUL , ewkfoal tnbulkr 
mumkw 6' to receive the socket c for the 
ball J. ( " ' / / / 

A* will h& ^mn, the piston 3g til a 
lighter etmtenefc vtlaan Mtal rfiowa in 
Ike Parent Speeifieatien^ l.h.0 ineulher ft 1 
<^rlagmg from the Jtower j>&rt ol the 
piston hea<l injde&i of dependiM l$om 

the awn ft! the piatoir. 3mm^ iM. 
isctatkn in weight >i?W$ii it ebMiied ^ 
tllfe W%J thsre ia lege tendency for the 
said jaibr, and. hence the socket carried 

In tixe e»to«etioji shown is Iipra 
1 nnd 3 the socket- c iff divided i&io apper 
and lower section!* ftad the inner end of 
the- hare of 1&£ tubular member P 1* 
forced wiih a aIu^Ic^ J> 3 which provides 
an ^utmaitt tot m nnnuhii $m%% « 
gtsri^ of f roje iol ^ formed around the 
upper action the m&ket c. Sb» ; iftid 
fi&nge «r projection* c\ fce&ife |mmal%{T 

a positive loe&feii far tie packet, ti\m in 
effect reinforce the upper B^etioft th«ra>t 
against the cmneide^hle tonal owl atres^s 
t» -ferhieh it U mhj^ \Am the engine w 
running- AlkrssatiTely, tta& ttfre»s 
m&£ raflttefed by dicing to mktt in 
a plan© ^hiclt :ii fitet -rrom the $eo- 
mekid centre of the joist* in tfc fee- 
iian of -the piston crowl^ as r shi*W m 
figure 0, in which W the joint between 
fee sfietfee can *uc mude oiltigM 

of a langed ring e. Or the 
streak -wa he avoM#d entirely divid- 
mir the gcKtkoi e in a plane fiontaiuiag in6 
of tie piston, an ro|ireMnt^a in 
ligTO 8, ike adjacent edges Mug 

^BMgeA and abuitlmf agaiiiBt each otb&r. 

Tie lowor socket seclion ^ may, s«*n 
in Wigxm* 1 and 2, spigoted to MJSBSTO 
th« fee rige o{ Cto npper seotton 0 and 
may be "fanned ^krsMlj with a xewv? 
tliroiid adapted to #nga^ wift the corre- 
apondiiigl? ftcrBw-tki^aded oute end of 

here of flift member ft 1 , in wlUDh we 
its outer end mty be casfc^&M «r ptbor- 
toned U faciliint<5 t^e o|^fi*t*on of 
® fior0wint it into portion in W% mmih^ 
hh In^te&d of scrGidw tlie & 
into th* menlb^ ft 1 it may be saenred w 
Bosition therein by mzzm of ft m^a m\t 
f f m Bhoyrss, m Mgm&s 8 and 9, tita nut 
® annMag aiRtainat a ian^e o* on the WQ« 
ti^ # an<l <mga#ilf 4 PWOW flsre&d in 
, ths b&re of thn jnembsT 4 

In tk@ oois^ruction fthown in FS^prefl I 
to 5, the bail d is made in one piece *n 
SIS ^tal or &Woy and ia slotted ttronffli at; J 1 
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the ^n^iii*) i?rani?-3hait to receive tk« tint 
h,ead <^ of the eonnoetin^ rod a- ti) 
tlie citgag«^nt of wkick with t£« bnl^ 

is, #igcteu in a iMsrsl direction through JO* 
tkfi opett $a4 d ft iki # (P%nres 
enf fctte ball at rigM im%lm to t!*c ^lot 
# anil oi jpfiah loritt, m shown, to aeeom- 
miidoti tlis ns^k of thd rod hdm tlie 
ItedL wd lead of ike coitn^toif 75» 
fipfl is made a tree sliding fit hi the > c lot 
rf 1 being formed with pamtlel fl»t sidm 
er 80 tlinl i^latl^B trams! utory mov««t 
bet^sen the kaad find the Imll k eonflnad 
to ft direction paFallel with iM mm of ffi 
the engine emak-&ttalt. Alternatively, 
Of in addition to the flat mim m the 
head, the ndjseoni fart of the ne*h &t 
the wmectinp rod may be torinnd with 
dniilttr flat Mm €^spfr&t$ with Ukft §5* 

Md^i ctt da% dK The open «nds of the 
slot # may W olosed in any suitable man- 
ner, as h^ mean* of a Iflit aprin^ ring 
(nut ihow) inllrodnic^d into » poo^e cut 
nn?lid tfe ^all hi the plane of the said gg» 
iloi Tliia will efleetnally ppvejit any 
tendency for iJiB Inhricating' oil^ m paSf» 

iif frani lite oil (sondnit $ m th^ 

of the conii^ctinf mA to the oil-diuet # ; 

in Se upper part ol th© ball to he by- ^ 
pi8B«d, between the hend nnd tlie slot 
m the hisH. ' 

Whm the baD is m®&$ in. hatra?, 
na diawn In Fi^nie it is di?Mri m 
n plane pairallel with tW axis of the en- t00- 
ging aranh-fehafil and containing' the axia 
ol-ihe oonl^Snf ^od and the Iftt tee 
each half it* r^eaaed nt # to mmnmrnAiti® 

•PIIQ half Of the head a 1 and ne«ak of the 
eaiinfccting 1 rod a two halves of the W 
ball Wn^r aasemhled. eboul i)m. head in 

a'lsleral dif^otkn and, if nwmmvf, faM 
together by means of n ftjilit jpingr tin® 
{not shown) takiikgr a sDiitiK^ in a gtooye) 
<mi around the hall m a plane at r|rht 
angleB to tlie plane ol dlfMoM- HftPS 
also th« formation of the mmmm and of 
Ilia h^^ft of the ^naectiii# tri k ^neh that „ 
relative tranalatory movenient feel ween Jflte 
head and ball can take place only in a 118 
direction paralM wtih mm axis of the 
#n|ine omn^ahaft. 

The head of the eonneeting rod ina^ 
if d«died r ha made m a ^epafate patt 

inaieal of being integral with the ¥6d, 120 

in whioh <*aee it can be inf^rted in » slot 
cut throngh tb«: baB in the dire^o^ of 
the axis oi the enpii^ orank-ahaft, the 
end of the eenneetin^ tod belnf inserted 
through a hole fuOT&fl in the nolid hall l^S 
faalcrw and at right mg Im to said slot^ and 
f|ubB«au*ntIy l$«P^ to the head in any 
sudtaHe manner, by tneana of a sco^w . 
thread engnfeinent with a loefcing pin m 
p*m& through the two pnrta, ™ 



Having notv par&cul&rfy &eMr£hed and 
i^criained its nature of onr said wxm~ 
&m and in wMi mann^ tk& mm?, is to 
be p^rteaiBd, we i*daare ttiwt wlM to 
H claim is : — 

L 5!he |mpivv«ii.li(3ii.t or niadiikatioii of 
tha piatori cle^eiil»e<l in ih<; t'arcnt Patent 
hermit interred to according to wMA 
relative hodilj wmmmt teetWttsn the 
10 piston and th@ ^<^ecti£ig rod at ritfht 
umlm the cylinder asm is i-onfined to 
a diractku Mnlld with the axis o! fib 
ftjif ka er«iiik-^linft hy t slatting the ball 
IB that direction to tlie {^ixeapcHtd- 

l& Inglf formed head and/or neefe of the con- 
rieehiig rod, 

%. Wki&m &wmMtig H akta 1 m 
rchieh the hall in mmM made ie our 
piece wilh lilt open-ended jslot helow and 
W m a plane at right: angles to the pkiio of 
lite firat slot for iW ptivpoee ol ns^emhlm^ 
Olfl ball on the head at the eon^timg 
rod, or m halvef k ft pk&e ™- 

tainbg the axis of the cylinder, tike iaf 
20 faces of tie two halves heing r^ec«d to 
a^nmio^at^ aid alkw for movement of 
the head of the raimecting rod m It dlit?> 
Hon parallel with tho «i$ of fho eugina 
cmnfMhMt, 
SD 3> In pistons ae&orcliiigto oithor ol the 
pi^^iag etoiM, immhtg the upper 
sirphet section for the ball and se^W 
with an external flfto^t or fcer5«£S of pjxjqec^ 
tmm adapted to abut a^ain&t a Moulder 
8& in the rnhsilar member of tlie phimx, 
4 In pstas aceordisg to claim I. 2, 
m 3 in which the socket for the, h$H ;$ 
divided m a plane which k df-aet to 
the ^oiiifelrioo! eeiiire of the joint in tlie 
£0 direction of the piston erwn r 



6. I J ktona according to dtaim I r 2 or S t 
iit which the Bioefcet for the hall is divided 
in a piano containing the axk of the 
pston, 

6. Fiatoma neoor^imx fa smy ai the pr©- 
cedin^ ( <&ms in which, the sections 
the divided socket for the ball are secured 

ib positira in the pistes, fey Ka^aa df & 
etoe niiti or te utiiiteateEi ^mwiaf 
into the of the tnhalar member m& 
i%\miim& u^ainft^ a tiang^ foriiied around 
one ar^Wih oJ msA socket aactiom^ 

7- Fkto^ mum dingf ta any of the p&~ 
miing vMms in tvhidi tto joint between 
tho ft«dio)5is ol the mdket m scaled % 
immm of a rinf arraiif ocf tiraund the 
sockeii in ih& piano oi division.. 

S. Piaton* Mficoi^liig tc* elaim I ia 
which Urn kftd yf the ^HiuEctm^ mi m 
m a soparate pnrt and adapter! tt> 
h# inserted in thft slot in the lioll, the 
and of i\m mmmtiug mil h&mg mmt*A 
Ikmmh a hale farmed m bill lielow 
end at ri^ht mghm to said s&>t and ^h- 
seononlly &ceureo! to the lead, 

ft. The imjjvmmimk in or inodSfica- 
timis o! tile piKton mt fttf%m ifee fai^t 
Wont siih^iitia% m limm d^cribed 

and as shown in 111© accompanpmg 

i&frwingr. 



Baled ikk d« t v nl November, 

Fdlow of the Ohfirtoad lastitefel of 

FationftJ Fi^vinciflf B&nk f thamhera^ 
Corontry, 
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